Alternative farming techniques to increase lettuce quality and productivity, rising environmental and social development, have been the subject of several studies. The objective of this study was to select economic and readily available cover materials to enhance the production of curly lettuce, South of Piauí. It was used a randomized block design with four replications, with the following ground cover treatments: rice husk (Oryza sativa L.), chopped andropogon grass straw (Andropogon gayanus Kunth), sawdust powder and control (without ground cover). The andropogon grass straw can be recommended for lettuce production under the prevailing edaphoclimatic conditions in Uruçuí city, located Southwest of Piauí state.
Introduction
Lettuce (Lactuca sativa L.) stands out for being the most consumed leafy vegetable in Brazil (SALA; COSTA, 2012) and it is of great economic value (QUEIROGA et al., 2002; GRANGEIRO et al., 2006) . These authors also claim lettuce production is low Northeast of Brazil, compared to areas with mild temperatures, which hindrances its growth and development, preventing the expression of its genetic potential, as well as leaving the domestic demand unattended.
Lettuce can be produced in climates under high temperature and low precipitation like southwest of Piauí state, year-round (SOUSA et al., 2013) , nevertheless these weather conditions can lead to bolting and leaf malformation (FILGUEIRA, 2008) which makes cultivation practices necessary in order to minimize these effects. The cultivar used in this study was the Grand Rapids curly type, widely cultivated among local producers, which gained commercial acceptance, showing high productivity. The seeds were sown in polystyrene trays containing 128 cells, the organic substrate base, plant soil and carbonized rice straw in the ratio of 2:1:1 proportion. As soon as at least three leaves have already developed, 20 day old seedlings were transplanted to 1.00 m wide by 2.00 m long seedbeds under field conditions, whose soil characteristics are shown on Table 1 . A standard fertilization with bovine manure (20 Mg ha -1 ) was performed at all sites. In addition, a supplemental mineral fertilizer containing 15, 55 and 30 g was added per plot of nitrogen (N), P 2 O 5 and K 2 O, respectively. Urea was used in the amount of 18 g per plot as N cover fertilization 10 days after transplantation.
The experimental layout was a randomized block design with four replications, and the following types of ground cover (treatments) were adopted: rice husk (CA), chopped andropogon grass straw (Andropogon gayanus Kunth) (PCA), sawdust powder (PS) and the control (TEST).
Organic material was added in two centimeter layer thickness, 10 days after transplantation in the plots. Each plot had four rows per bed, with a total of 24 plants, spaced 0.30 m between them, resulting in 2.16 m 2 per plot. There were eight central plants of each plot, occupying an area of 0.72 m 2 . Daily irrigations were made to restore water loss through evapotranspiration, maintaining soil field capacity. Hoeing for weed control was performed 10 and 20 days after transplantation. There was no need to apply pesticides. Plants were harvested 40 days after transplantation, production characteristics and quality of the plants were evaluated.
Plant height was measured from soil surface to the first apical leaves. After the plants harvesting, the thickness of the stem below the first leaves was determined using a digital caliper. The number of leaves was measured from the basal leaves to the last fully expanded leaf. The average production of fresh phytomass (expressed in g) from eight plants was obtained from the center of the seedbeds, using a 0.001 g, semiquantitative balance.
The analysis of variance (ANOVA) was performed once the assumptions were verified (FERREI-RA et al., 2012) . Comparison of means for the sources of variation and their interactions was performed by Tukey test at 5 % probability, using the R software version 3.2.5 (R CORE TEAM, 2016).
Results and discussion
The analysis of variance revealed a significant influence (p<0.05) of different types of ground cover, on the crop growth in the edaphoclimatic conditions in Uruçuí city. Positive mulching effects observed on plants development RESENDE, 2003) are mostly a reflection of a biologically more suitable environment (FIALHO et al., 1991) , low water loss and less soil temperature fluctuations (BRAGAGNOLO; MIELNICZUK, 1990) , especially in the first few centimeters, which favors greater surface roots proliferation (CARTER; JOHNSON, 1988) .
Plant height exhibited variability between the different soil cover (FIGURE 2) which is corroborated by the results obtained by Mógon and Câmara (2007) and provided better performance when compared to those observed by Reghin et al. (2002) . Lettuce reached a height of 26 cm when andropogon grass was added, a higher value than those obtained by Reghin et al. (2002) and Cavalcante (2008) , who observed a growth of 20 and 21 cm, respectively. This difference may be due to culture sensitivity to adverse temperature conditions, factor crucial for the growth rate, which may change the plant development cycle, therefore changing the harvest period. Figure 2 . Plant height (CV = 27.07 %) of lettuce cv. Grand Rapidis as a function of different soil covers. Means followed by the same letter do not differ by Tukey test at 5 % probability. TEST = control; CA = rice husk; PS = sawdust powder and PCA = andropogon grass straw.
Source: Prepared by the authors (2016).
The lowest lettuce yield was obtained from sawdust powder treatment and may be related to the quality of cover material. Burés (1997) reports that factors such as type of wood, storage time and tannin content can influence the quality of this subproduct, resulting in anaerobic fermentation during the aging processes and generating organic acids which interfere with the growth of roots, a main limiting factor.
The andropogon grass straw promoted the highest values for stem diameter, but it did not differ from rice husk and the latter did not show differences from the control (FIGURE 3). A similar trend was observed by Andrade Junior et al. (2005) , who found an average stem diameter of 20.3 and 21.6 mm, respectively, for Regina and Elisa cultivars, in Três Corações, south of Minas Gerais state, Brazil. The stem diameter, an important component in this variety of lettuce, supports the leaves and these edible parts should not be in contact with the ground, to avoid infestation diseases, whilst preserving the quality and quantity of the product. Highest diameter values were obtained from the mulching treatments and such results are linked to a favorable microclimate in the soil, in as much as reducing the evaporation of water on the surface thereof decreasing soil temperature fluctuations, optimal conditions for nutrients absorption (ANDRADE JUNIOR et al., 2005) . Means followed by the same letter do not differ by Tukey test at 5 % probability. TEST = control; CA = rice husk; PS = sawdust powder and PCA = andropogon grass straw.
Number of leaves (FIGURE 4) varied depending on the ground cover. Andropogon grass was different from the control, producing around 19 leaves plant -1 . The addition of organic wastes under the ground surface increased the number of leaves per plant compared to the control (12 leaves plant -1 ). The behavior observed when rice husk and sawdust were applied may be related to the process of temporary immobilization of nutrients, particularly N, required in the process of decomposition performed by soil microorganisms (CARRIJO et al., 2004) . The decomposition process was faster in chopped andropogon grass straw due to the lower C:N ratio. Accordingly, Oliveira et al. (2009) found organic compounds increased microbial biomass because of a higher carbon to nitrogen ratio, which may favor the development of lettuce. Reghin et al. (2002) found there were no statistical differences between the number of leaves per plant (average of 24 leaves), using black agrotextil and rice husks as ground cover compared to bare soil. Figure 4 . Number of leaves per plant (CV = 14.04 %) of lettuce cv. Grand Rapidis as a function of different soil covers. Means followed by the same letter do not differ by Tukey Test at 5 % probability. TEST = control; CA = rice husk; PS = sawdust powder and PCA = andropogon grass straw.
Chopped andropogon grass had the highest productivity (g.planta -1 ), similar to the effects observed for rice husk (FIGURE 5) with no differences between these treatments. The result obtained in this study is similar to Moura Filho (2009) findings, at which mulching showed superior performance in productivity than control (no cover). The lower productivity adopting sawdust may be related to harmful chemical compounds released by this material in its early decomposition, detrimental to lettuce development, as pointed out by Santi et al. (2010) .
Thus, the application of alternative organic residues is a strategy to achieve the socioeconomic development of producers in Uruçuí, allowing a cheap and plentiful lettuce production. Figure 5 . Production (CV = 22.24 %) of lettuce cv. Grand Rapidis as a function of different soil covers. Means followed by the same letter do not differ by Tukey Test at 5 % probability. TEST = control; CA = rice husk; PS = sawdust powder and PCA = andropogon grass straw.

Conclusions
1. Lettuce development was positively influenced by alternative groundcover materials. 2. Andropogon grass straw can be recommended for lettuce production at the edaphoclimatic conditions in Uruçuí, Southwest Piauí State.
diversas pesquisas. Neste sentido buscou-se com o presente estudo selecionar materiais de cobertura do solo de fácil aquisição e baixo custo que elevem a produção da alface crespa, nas condições do sul do estado do Piauí. O delineamento experimental utilizado foi em blocos casualizados com quatro repetições, sendo os tratamentos de cobertura do solo: casca de arroz (Oryza sativa L.), palha picada de capim andropogon (Andropogon gayanus Kunth), pó de serra e a testemunha (sem cobertura sobre o solo). O emprego de palha de capim andropogon pode ser recomendado para a produção de alface para as condições edafoclimáticas de Uruçuí no sudoeste piauiense. Palavras-chave: cv. Grand Rapidis. Cobertura morta. Produção de alface. Resíduos orgânicos.
